Comparative structural analysis of staphylococcal enterotoxins A and E.
Structural analysis of staphylococcal enterotoxins A and E, two functionally and serologically related proteins, has been carried out using circular dichroism, and tryptophan fluorescence quantum yield and quenching. Secondary structures derived from the far-UV circular dichroic spectra revealed that both enterotoxins are in predominantly beta-sheets/beta-turn structures (80-85%). Staphylococcal enterotoxin A has significantly higher alpha-helical content (10.0%) than staphylococcal enterotoxin E (6.5%). Tryptophan fluorescence spectra of both enterotoxins showed maxima at approximately 342 nm, indicating that the fluorescent tryptophan residues are in polar environments. However, the tryptophan fluorescence quantum yields indicated that tryptophan residues are approximately 41% more fluorescent in staphylococcal enterotoxin A than in staphylococcal enterotoxin E. Tryptophan fluorescence quenching by a surface quencher, I-, and a neutral quencher, acrylamide, indicated that at least 1 of the 2 tryptophan residues in both staphylococcal enterotoxins A and E is located on the outer surface of the proteins. This tryptophan residue is in significantly different environments in the two enterotoxins. Six antigenic sites are predicted from the hydrophilicity and secondary structure information; at least four sites are identical. In general, staphylococcal enterotoxins A and E have some structural similarities which are compatible with their common biological activities.